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(54) Title of the Invention: 

Nonlinear optical polyimide, preparation method therefor, and waveguide type 
photodiode using the nonlinear optical polyimide 

Abstract: 

Provided are a nonlinear optical polyimide represented by the formula (1) or (2), a 
preparation method therefor, and a waveguide type photodiode including a core layer made 
of the nonlinear optical polyimide represented by the formula (1) or (2). In the formulae 
(1) and (2), n is a length of a flexible group selected from the natural numbers of 2 to 10; X 
is C(CF 3 ) 2 , C(CH 3 ) 2 , Si(CH 3 ) 2 , CO, S0 2 , O, or S; D is an electron donor group selected 
from O, NH, and alkylamine (N-Ri, wherein Ri is an alkyl group of C1-C6); B is a bridging 
group selected from a bond, CH=CH, N=N, or C=C; and A is an electron acceptor group 
selected from N0 2 , tricyanoethylene, CN, or S0 2 R 2 (wherein R 2 is an alkyl group of 
C r C 6 ); and Y is C(CF 3 ) 2 , C(CH 3 ) 2 , Si(CH 3 ) 2 , CO, S0 2 , O, or S. 
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S7! yMAl,n2 S?^7I2J HOIS'i. 2LH.X! 102,' 7J2^0II2;X£ C(CF.) ; , C(CH).«. ^(CH),, CO, SO* , 0 
^ SU|JQ;0^ 3»£>tl7|£, 0, NHS »HQie!(N-R„ 0ILU Ri~ CLHXI Ca*J WS7|)0IH;fc 2^7!^ Of 
S71U, CH=CH. N-N . C-C0IH;A~ STMfTOS, NO,, MEI A|0^0)ll?5 , CN. SCWMOIIULR^ Ci 
LH*I C*2J 8TB 71)0112: V~ C(CF.)r, C(CH,)„ Si(CH),, CO, SO,, OS! SOID. 

I ITS 9 3*J1 

st»- ieioioie, 33 aa^es a a^iti- ma* meioioiei a*s*i- »£i&3« »±» 

[S>3°J ^Ailtl- AS] 

b vss keioidie, nsi hissbi a s^itj- ai£!« meioidiei Ahg*j isn^ 

« 9£nOI 20IQ. a gfgg ^iJi(side-cheiin)blifi!S 8*t «4f^ (aromatic) 1 

EIOIDIE, 3^ H£»g, 3 S7|*J BI2** im ^ElOiDIEM AF8«KM 9^571, ^^IxL 0I» 
^71 ilEi S »S lUf &±AH ^li^fe 3CHI SOID. 

xi-asai- 2^Ai^a*2i t^i mgwi gss^7igoiiAi ^ej 9^01 g7^fi? ^~ ^aikhi ?m. 01 

^e^^OI §71Ei S^g A|^^.. ^^71, §01 bf^ ?H^£II! ?iQ. S 

mm. o\ua %±xm ^gsasAi ytai nsa b&as a ^7l ^7im e^7> 3^&ich stD. 
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S-ST^gOl OlSflSM S?EI = Bt30g, ZJ\ S2» S-SW&gOl 7H^H ^22J 2XK?£2| 

3,&(6witchlng)^^ OH 3 W 5 11(50 picosec vs, 2 nanosec). #CH^ 301 OMffeCKIOOBHzJ^ §Sg 
XlUIt 21Q. 2.?i S?l HSOMSS 7F5S0I ^5h?l DJSOL Qgftt S4AT, DOM MS. 3 

2 &EII-S HH2. 9i£ 8271, 0|8hSQ(Mach-Zehnder)yS?11. S 4 E3 El (beam splitter), gtfg 
(directional coupler) X-^*|*| (X-OTltch)SM°J gsjStfUffl*? S0I6KM WflOl 3S SdOfl 1 

oia# ngwwgs ess ihtxra ggsm 9\tm ss^acHOf «■ 2ra^ § &7\mm$, y 

S 32£££. a S«^3S1 

^itf s?i uewg§ swaie. aexra s-t&w %°i?m oigsia ssitf 

Ai2j ma 3gA>= dh° ¥oi smmsm uekh= aims s^sj s^isiioia. 

oH3) ^£ &2££g# UERHXI^. Olg HMXrSJ Sa20ISE(glass transition temperature)?! 150 
•cOISrS 4:71 «I^AI a^?E|= gsJSJSSOl §0120= BS» XI UH 212Q-. 

2?m §Sj THdSPI 9|oKM, 3200= 8a20|g£?h 20CrcO|^£i MEIOIOIETfl HI2^ ^ 

gM»7i- hweisid. oieit? laoi diets ma mm agxra sisa^g std 3?ws 

3«JH£, HI2^ mt 3S25(chromophore)7! StmCIOIEKdlaiaine) 2 in OH Qg, 

Oil &tf^ P£!oWIEaOIE(dianhydrlde)2l- SiJolOI §U bli!^ 1W taOIOIEl g£ &SOIQ. 
^ H!2§ mi 3SS57I- SSlfS BOT Ci2!oK)IEEI0IEl Qg. Oil tttm □ 

OI°!2f gfe^fO) §4J BI4!t) 1W gaOIOIEg fl|5ES^ »fflOID. 

HEILh OIS ga§ 3525 *^ £1SJ gOIgs °{©|_h 3gS57f SSltfS EiDIStJ t^SOl fc? 

*8oHi. oioies! ei-s soil §oii ef&i- seessj ^^01 soiyctfe bsi t:iu3 sisia. 

tJ-S. -Ml SSI) S>^S. Ife^l 5101 E^AI (phenol ic hydroxyPIM ?m POhS! Eir012h Stf«i CI2!omi 
ESHJIHB 2!« SW«01 ?UOfl Hftq oWIE^APlM 712 laOIOIEM t,^fe? DS, Oil 

3525 gatH &S1 lolffl MEIOIOIE ?4J(M SS3t f A|?|^ gfttOIQ. 

SS§ tfSSJ gOIS2! DStt 3gS5t°l ESOI SOflAi 9iO?t S§1 AILI3 S(E 

u-. g&5!2£ mmm oioie^ai^im xiy poieig ^±^m nsmns w?\ smai oh-? g^sspi 

(M^OII, $171 2SKI0I ShiDISAIHJ A!gOI g7l-^SKJ= AILIJQ SJStlLh 

1^. S aS§ la 71 #81 SJgS^I *|S|01 °eg«J- g SfSSJ q 

Stf 3SS51 ESW ^ £112, dh° 9igSI3AI, 7ISS2h ifag g Hfsj-^goi ?^tf 

iaioii. s Aiy d^tf nid^ iw gaoioiEg xis*khi s;d. 

S I?S21 QS geH?iecniA12| g§ CI0I5J 2tWs-g# 2f2S| HH«IS|-3A|. tfg5| gO|g s 

Oot 1 3SE52) ES S21 g^s gg§ n[||g 4= 2^ bllfl« Str laOIQIESJ 

S ^S£J EDS S ^3^1 UI2^ It*! laOIOIEl tflg^HSAN, ^ 7&SSMAI 

E ^S^IsSH", lh2^ ^^01 0H° Ajagoi lf£EFS« §TiX|g fll5*HHI SiD. 

#?lth S 1^221 ^SJS O-Sft!- MM51 olOIE^APIM ?qy ClOKf □SIOIESlSShOIESs S!xO|S 
AhgiJ-2SAN 4 SID. 

S ^S2| ^1 ^31^, S ^321 gSOS [[|s f*rs iaOIOIE?l §i8 1W- #EI 

Dl^, m?\ SEL^(1)S SAiaD. 
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t&\ n£ 30ISA1, 2 LH73 102J W3*0IH; X= C(CF,)--. C(CH,)_-. CO, SO-, 0 % SOI 

il ; 0= SXMfTPKelectron donor group)S, 0, NH SB gTIfOrSKH-fi,. 01 EH ft£ C, LHXI C*2| griPl) 
013 ; B£ Sg7|(brldglng S roup)S 0M?2£ SLTiU, CH-CH, N-M, OC0I2; 51, A= 
SA>W?fl7l(electrcn acceptor group)S. NQb, SEIAI OricMI!£(tricyanoethylene), CN, SOA(OIUB, Ft 
£ Ct LHX] C«£l STIPDOID-. 

SEth e ©SSI E DB ^SM ttrB tttt* 1EIOID|E?0 411 Uld« S*r §EIOJ^, SPI ttB}*|(2) 



#7|£jOflA|, n, X, 0, BSJ £?| ^IXHer SUSHI: C(CF,)-, C(CH,)-. Si(CH.)-, CO, SO., 0 

SJ SOID. 

^1 115.^(1) § (2)2 SAIEI^ S did© S*t §EIO|0|E^, S£ISOI=E?l- 200X01 ^2 S 

QH° BSoHS , ^4=^ 7rSS2r il iS Si DH° g 97I9«PI4« XIUCN, *«t. 

se.^(2)s saiei^ dies mt §eioioie£ ysi akors- zwsi sessi tasoi, 
&y\mm$% 7am. asiE?i- aa &axh±xn H2«r=a ew^s Atse * si 

o. 

□ 2<oK)IEEK)IE SExW POWIir Mfe Clo|-OIESM£EK3IE(diafflino phenol dihydrochloride)Shtm 

m s^sti&gAm ai&ej smiESApig xiy meioioies xa^sfe eaiah his^i shdie 

E*t s ^g2| qs gjgoil COM o,H t A, (2 ) £ iAia^ did** S*l MEIOIOIE2J Xfl^^gg, 
*F5 [II28I-0IEEKIIE SEa2f ClOmih: Onil^ QoK)IE£tSEK)IE(diamino diphenol 
dihydrochloride)SE*lll §^S^gA|31 □58feq_Cl3aiE^A|^ll Alt! MEIOIOIEt X1I26I^ £ 
M2r. 271V dfcfcG) CI©miE^AI7IM Xiy 1EIOIDIE2J 3525 artJlM 38StfAI5»l dl 

S*t 1EI0I0IE1 H2S r = BXlie Sftl&Q. 



OlSOUi, #71 S5.^(1)S £A|EI£ S St, f ^ ^EIOIOIETH 4=ji! bias mi §EIO)^l X)|i& 

S2i s?ii &ssis osa acr. axi, xie^im xiy atf^ ae«swiEEfoiE sesisi ao r 

□li 511 s CISmiEeggEfOIESi S?lgOH2J SXHSKHlAi I50-I80'c2| HSOflAJ Sfe^s 5i OIOIE^ 
SAIttt gOILW §101 1S§| omiESAI^IM Xiy 1EI0IDIE1 XHi^Q. LHWI 01 1EI0I2I 
4-(SI0IE^A| W§0H]|h:)-4 -UMg 121- dld^ 3SES £^t,^M2^ MEIiHiy 

5^31 THFLI NMP(N-O)lgEllSICI^) g°| S^lgDHOII gSBAILl^, 01 g?!?CHI THF §2J S7I§DH(HI § 
*! CIWIW Or2CI?rS=^aiOIE (diethyl azodicarboxylate)! AlAlol mmO\ Ol^hi^SfSOfl °|5H £ 
?p SEICH ?4HCH S^ss SSiliAIUES^, g g™2| dld^ 1EI0IDIES 2^ 

a^i^ gbhA.(i)e jtAitiB = m'szi dia^ §eioidie£i j&zi^m m?\ &€E^( i )<w obai 

LfEKHSJQ. 




A 



A 
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»&4? 1 




i 



OH 

NMPAffchlorobcoe 
t!S°C 



PPh>.TltF 
DEAD 



J>H 



naie ^ssra Qs»aro, axi, ^ai pomih: any cmoiESMSEmiEsia iroi e^oi 

XI y «*f«t □3*K)IEEK)|E SExflM S7igOH°J £XBm«A| l50~18(fC2] H^OilAJ S 
9! 0IDIE»B»« §AI0fl BCHLKHI oK3 Clfifltt^ □WJIESAi:?!* xi y SBIOIDIES HSt? 
Q. 3*, 0| ^EIDi2f 2mol^ 4-(SKHE^A| QKlIb: )-4 ' -LI M S±S 2? 31- ITS Q2f& HI£!« 
1^25 S«S S ^BlUy THFLI- NMP ^^IgDHOii golAlgj 01 g^Ojj THF ° 

71^ OH Oil frt! DMS OtZECI^MSfgaiQIMM AiAjol ^ oho KM DIZEic^gOil 2J*B MEIQi ^iS 

Oil 3525 t^ll 3«B4WJH£SA»L s afgo, #E|0|0|EM S£Q. 

#71 HB>*I(2)3 iA!2|~ g BT82I HI2^ mt 1EI0I0IE2J ^ill^i *W &§E*i( \\M 
— o-s-QEHjioiQ-. 
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175 «C 



PPh>.THF 
DEAD 



OH 
D 



0 0 



0H£1, fetfltt ^**g ^&t[~ B [[f^ i£ufg^ ^Afe, £Ei^7IB £MI Sgsi 

S^2^2h o^S^ &0fl oh¥ M2HS(ciadding)#HK &0il 

m mi MEIOIDiEM A^£J- 2# HS££ *JQ. 

E£J\ s o^o| t£ Q| ^^Qii [[fs £^Ah~, ^Bi^^ie #00 t*£*i m^£^2L £?m 

(HI £^ M£H9#2K £?IS* M2HS# £&fl 7J££! £^ 2^1 ^EIES*' 

OH SJCHAi, £7IS»-" 30<#2^^^^rWeL^(2)S SAItl^ til^S lf*t 1EIOIOIE1 AF§tJ 31§ 

S S*30l ?l#£0^ 2iO|Al »3« 2SOID. 

Q\) 4,4'-(«A«*250l± = SBeiS)P£ifS{ 2ttOIEEHDIE(6FDA)a 2,4-C|0Kllh:Hte CttHJIES 
«S30IE(QAP)2ra SV 

50mL 3^ lE^HM 1 .33g(6.?5ramole)2| 2,4-aOHllbcBISl CieK)IES»SaOIE2l- 3.0g(6,75mraole)2J 
4,4-WA^££0l£=£I!a*«)C:i*fi6| SSM]|E£K)1EB «H. SH SE^ 20*tX?\ 
80:2G(v/v)*J N-OIIB El S SI C» (NMP)Ht ClgSS^S!!! 5AK7IB S?H 7»hSa. EI-^EfH ^ (Dean- 
Stark trap)l A«*KM Btg S0I3 a7»ofSAL ^gSEl 1?S°C£ ^EIH S£t 
^et^SD. 01^, S^^oraAl *f 3-4 Al^ ^gAI2l ^, ^EP LHEIH 34mL2J NMP^ § 

^B^KSoxiefs extrftctor)^ 24A|^gy AO^H *£JQ. 3^- lOO'CSJ £SWIA1 12AI2 Z!3E4hOI 
POly(6FDA-0AP)l ^^S^Q. ^SMOil CH«H3I MHR g^g ^ISS^HOl, □ ^im WIM 
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'H-NMRdmrJ: a : 7.07(d, 1H) 7,32(s, IH), 7.36(d, 1H), 7.72(d of d, 2H), 7 83(d. 2H), 8.11(d, 
ZH), 10.26(8, IH) 

3,3 - ,4,4--^Aia*«q 2?mQiEEKJ|E(QDPA)» 2,4-DOKHhiIfflii P&roiE£l£eK)IE(bAP)2f21 

5Qml2| 3^? BEk&eiOa 1.l8g(6.0aaole)2J 2,4-QOKllicHte □«KJIESBSa0IEa 1 .86g(B,-0miiole)S| 
fe(NMP)a- Pl££S53g £APIg S« 'IWaEh EI-^Efa §ei OlgSKM BiS SM ««H£ gg 

wtwsal etssEg i^cs gain gig m&^zio. 01* sseisg saraia/L *r 3-4 
AiSiceMss'Aia *, sem man 34*1*1 mm apittao. auraMegon es stm ££6i 

g^AIS Qg, 2012 HgKM 0I3WH1, <rti!9 *«3IS 24AI2T 41*1*101 ?2Q. 3*, 10(fC 
2| £g(HIAi 12AI2J- 22*101 poly(QOPA-QAP)g 4^Sf2JD. gggOfl CHSKS KMR 4 

'H-NMRCDMSQ.-e)' a : 7,16(d, IH) ?.43(s, IH), 7.44(d, IH), 7.66(d of d, 2H), 7.71(d, 2H), 8.10(d, 
2H), 10.36(s, IH) 
(tf AIM 2] 

«4« P35KJIEEKIIE SEtt'St ClOKllh: Pifflfe aftKNESflSEKNE-9 £E«2*2| SttM 

pn 4,4"-(«iAf#^2soi^=sga3)a2E^q aetoiE-aoiEa- 3,3 , -aoH3iit-4,4 , -^AiPBite p*i» 

0|E£g££H3|E2f2J Stf 

D0F°l2££2,4-CI0rai^nilM P*roiES«SEK)IECH4!M 3,3MllOH3lk-4,4'-^AIPffl|g OttOIES 
^EKDIEl Afg*J 21 3i2|»3fe, 2 AIM 12| 581&P1 Ai*rao. 

(U) 3,3\4.4--^Aia51fB| S*K)IEaOIE(0DPA)SU- 3,3*-aOK3li-4,4*-^AIPII|* P*K3IE3gSEI- 
0IE2f2] Stt 

POISES 2,4-POKMIeH* PWOIESagajOlE CH£!0fl 3,3'-POK3lh:-4,4"-^AiaHg Q$K)IES 
gSEMDlEg AfStt 21 affl»ms, fe^l AIM 12J (U)Stt 58l«t7l AltMSD. 

[SI AIM 3} 

sssq smdiesai^ib Aiy seioioiewi 3^551 di^~ sjgiHi 210H ss2t>Ai?i gaomiETi 

g*> gElfflg *B£*> XQ3EM 
(70 POly(6FDA-0AP)2l- CI^Qi^: aiE1(DR 1)2*21 S^Sfe 1 - 

50rnL 3^ gE^BW AIBH& HIS!® SW 3525°] 0.67g(2. 12mmole)2| LI^IH^: HE I (disperse 
red 1)3- 0.61g(2.33mmole)£| MEI My &?\ ^ AIM 12] (^)MAI Poiy(6F DA-DAP) 

lg(1.92raraole)l ^3, 35mL^I THF UGHs- SR5SI gSHAI^Ch 5^ ^Dfl 01 S>gg?IM. 2nL2J THFDii 
0.41g(2.33»mole)2J CIOiiIJ OI-2P?|-3*»fi!aOI M g H^M SSSI ^o^o^Q. ^^7f SaSWI Cf> 
EF, ^MOI Hx|t^l2iQ. 01 ^ ^11 ^(HlAi 3A|^ ^ &mmO\ QAI 

goHo^ oh^^Q, A^oiJAi 2a\|^^ ZQtihAIEJ^, uvm lOnUf g^l-S 250mL2J 

DflS-g LHOflAi AlAia SSAIKQ. 2015! 1 El Oil DAI THFOfl g^AI^J ^, XH» 2H-3>+ 10mL7h 
^1 25&nL2| D||B# sMAI AiAISl gEAISCh ^013 MEIDi s Oiait!- ^, ^^S! 24AI& 

Ail^t]" ^, 100°C2J SS^MQflAI 24AJZJ- Zj^AI^, B g"S2| H|^^ 1EICH2] poly(6FDA- 
DAP-ORI)^ ^^rSQ. 4^ £-£B(HI CHS ^01 NMR ^tSo^2:01, 3 S2^S JI7I0I LJEKHS 

Q. ........ 

1 H-NMR(QMS&- fi ): 6 : 0.91(3H) 3.30(2H), 3.78(2H), 4.37(2H), 6.76(2H), 7.45(1H), 7.61(3H), 7.75(2H) 
7.89(4H), 6.I6(2H), 8.32(2H) 

(U) POly(00PA-0AP)2h Q±H\± SilE 1(DR1)2^ SSl^ 

50mL3^ ia±HOil 0.44g( 1 .38mmo!e)2j P^Si^ E8E 1^ 0.73g (2.76ramole)^| ^ElIHiy & 
7\ gAICHI 121 (U)OilAi 4=^*1- POly(0DPA-DAP)l S3, 20mL2J NMP gOU^ gSSAI^Q. 5^ ^ 

OH, 01 &S§^I(HI ^fiL2] NMPOI 0.48g(2.76mfaole)2J QMS O^P^s^MOIEl bcoi goHg 

^euiap. b«w 5!t«ucHi coek sie ^ioi gxfg aai»aacK 01 ^g 5o°cchi ai 3ai 

ZT §°J- R^tm QAI ^StJ- g^^M ygSJCh. BO-cODAI 23AI2f B2} □ Sfi^ <|>, y§ r^g§ 
2N-g^ 10.Oh S^S 250mL2J Dfl&g SDJIA1 AiAJu! BHAIRCh 2013 1EI0I# QA| NMPWI g^A|& 
M» 2N-S^ lOmL^h 25QitL2| Dil&l SDilAi A1A1ol gSAISQ. 2CH2 lEIDiP QrAI NMPOil 

SSflAlgJ w. Un 2N-2^ 10mL7^ g7tS 25(hL2| QH&g gOllAi AiAiSI gSAISQ. gOIS 1EICH1 

012^ ^§71^ 24AI^»" Ail^Al^i 100°C2| Sg^^OflAi 24AI^ gy *£6l0\ B 

^S2| H|Aj^ 8^ iEICH£! poly(ODPA-DAP-ORI)! ^or^Qh ggMOil CHoH3 NMR g^l ^ 

WFaSDl 3 B3W *PIM UEHLH31Q. 

'H-NMRfDMSOrO : ^ : l.03(3H), 3.30(2H), 3.79(2H), 4.34(2H). 6.76(2H), 7.40(7H). 7.61(4H), 
7.9K3H), 8.06(2H), 8.32(2H) 
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(Q) poly(6FDA-DAP)2h 4-(N-Wlg-2-SK)IE«AIWIBOH3lin.)-4 , -LlMS ^1^!(DANS)1^ 3.S3tt 

50inL 3^? MEf^HOfl bl2*i U*J 3SS5S/i 0.32g(1 ,06iiinole)2J 4T(N-0ll|.-2^K)l=«A|.lHI«O|O|-!ii)- 
4'-L|MS Q.56g(2J2mmole)2J MEIiy 1^51 #71 MMVi 12J (71)01 Af *W 

POly(6FDA-0AP) 0.5g(0.96mmole)e SH, 25mL2] THF gtiH-S SflAl&th 

5^ $011, 01 9*gg7|0fl 5mLBj THFOil 0.37g(2.12mmole)°] QMS Of2C|?|- 5-&L£eiOIE« ^oj §oh| 

»»■«! siswscf. siwi- suam ckk bj-s stwoi a»s nsoaaao. di bjs sa-ss #s 

OilAi 3AI2!" me^hO) QAl §ohq£ ntm^t}. &S0IAI 23AI2J- □ lawsj- ^ 

tfM. 2N-S^ IQnUp S7te! 250itiLBJ (H1S# SOUi AjAisI S3AI3Q 830(5 DAI THFOil g 

«Aia ^, H» 2N-Sd" 100I- §71-3 250rrf.2j Dfl&M SWIAI AIAISI gSAISQ; gOiS BEICH« 01 

2ht> $, ^£5! *§7I5 24AIZI gSf Ail^AI^J lOtftej 24AIZTg°J- 2£oPI B ITS 

21 1W MEIDi°J poly(EFDA-DAP-DANS)! 4^*>aP. 

(EO poly(0DPA-0AP)a|- 4-(IHHM! -2-o K)| EI|A| Oil H 0K3I in: )-4 ' -L| ^ i=? ^l»fl(DANS)2f2| 

3SS3fc£A|, CI^JH^ EflE 1 CH^'Oil 4 -( N-CH1 1 -2-o K)| A| Oil H0K3I h: )-4 ' -L| ^ISS-g A|-g*H 

21* *H2imn=, #7t ^aioii 32j (U)2h suskhi ^aiofdi e ^shi hi^ mt MEim°i 

poly(ODPA-DAP-DANS)g 4*WaD. 
['61 AIM 4] 

£ S K S2J MEIDil 01 ge* mzw 

poly(6FDA-DAP-DRI)M 0|gS± D^AI-EJ *||£ 

#71 ^AIWI 32J Qm\H P0ly(6FDA-DAP-0RI)m 20wtX7F E|£^ C-^E|^^g(butyrolactore)CHI 

gtHAIgj 0.2Lm2| EII^E sEUt MguKU DHUofaQ. SI'S, 71^011 AISEEI^ ME|0|D|£1 MS CHI 
^(Au)Ol g*T£! £EI^ 7I£> #0]| ^A^ ^ ±*13.mmO\ »£IEe2| W« M2HS(cladding)^M 
ol-SQK Glim, 5^ M^S^SJ ^SHUAI flS^Hj igOil BJ^H □ #2J <=)J|j^ 

4*011 BHdiatO. 2012 «W Mfli9## 250°C3] LHWIA1 5A|^ &x|§^Q. 1EH9# ?|(HI 
5aCH(core)#M «SoWI ^lo^CH, OjUKHI ^oH ^CH2 Poly(6F0A-DAP-DRI ) g°-!ji ^23^]^ 

100°C2] £^CHIA| 2AIZ^ ^ 160°C2J Si ^ CHI A1 2A| §°| ^xlti" ^CHS ^EH2J SCH#1 
^(photobleachlng)^M Al-g^hOI £K^2J ^3 ^^(conf inement )M ^tlol^CK 3CH# ?|CHI 

71^ CHI At^£|^ MEIDi^ ^ m[Q\ ±B i^^^Q. H^, £W S^fc 

71 Wl-Ot, ^I^IOii 2§§^m ( SICH^I 37lim2]l^ ^l ?lul-CH ^5KP0llrg)Al^i:|-. OIIM, 
^tF^ 150~250°C£J m&IO|E(hot plate) 4 h 0il £EI= 7IB"# UHx|A|?|H, ^EIE 715!" 2 
^Hh JQMAI- 4^ 3^ Ami CHI Lr^ I00-200V2J ^ 5|=3^f OI^Oi^Q. ^sF 

71- oi^chs ^ ai/di7fs 7ia^ oi^ohoi ^m^m ckf ^zwkm s wssi ^ 

(U)POly(0DPA-DAP-DRI)S Ol^tl l^A^ Jdl5 

Hl^t^ gEICHSAI, poly(6F0A-DAP-0RI) CHICHI POly(GDPA-DAP-0RI )■ Al-gt.^ OI'ilCHI^ 4^1 ^ 
AI01I 42J (71-)^ M^^MI ^Al^hOI g ^g2J g-EIEI-SS ^Xhl ^I^^Q. 

(Q) poly(6FDA-DAP-DRI)M Olsz! IT^A^ 

bl£!§ ^ •EIDISA1, poly(6F0A-0AP-DRn CHICHI Poly(GDPA-DAP-DRI )g AFg^ ^ 01 21 (HI ^ g?\ £ 
MM 424 (7h)2F SVtm ^A|5h01 S ITEirSS ^AFM Xil^h^Q. 

(Eh)poly(ODPA-DAP-ORI)! Olgti" l^^AiSJ Xij5 

b|^^ im eElfflSAI, Poly(60FA-DAP-DRI) CHICHI poly(ODPA-DAP-DRI)g AI-SS" 2 01 21 CHI ^ #71 £ 
AM 42] (-71)21- SttftPI ^AI^KH a ^g-aj »EBS» ^^AFM «S*taQ. 

#71 ti" B ^ K S2J fllZE^ECHI COEK DH° s 27|^*^I4=M X|L1 S7|^^^0I OH^ ^4=oHI. 

^ m^o\ ^mu\ am ^°i2j t^oi goioi-oi dsi^s gcHAii ^ °'§e me.. ^s^oi 

°^mCH 250°C 0I#2J ^SCHIAiE 'i^^S goHStt ^^7f gCHUXI &^CH, 200°C 0|#2J ^£CH| 
A1£ ^AF2J ^f^#0l gCHUXI ^ U|^^ ^ ^EIDiM ^ a'SCM, B ^S2J bH^^ 
MEIDiM AhguhCH ^ 3°rtHIAiE 7§7h3t> SAIWI ^01 OH^ ^ ^±Xm M£%> 
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spi sbkhds sajeis hiss mt meioiqie 



(1) 



B 

0 



^JOflAi nS °op|°l HOISAJ, 2 1CB4 7J3^0I2; X= C(CF.)-, C(CK,)-, C(CH,)- Si(CK)-, 

co, so., o a som, ax^xpis, o. nh a sraoreKN-R,, oius c lhh aej sTipdoiii; 

B£ 31715 Of??l£ &7iU, CH=CH, N=N, C-COIH; A= S TOPICS. NO-. ME|AIOfcOill?S, 
CN, S0bR.(O|in, (t= C LHXI C°| 1^71)00. 

2 

SP| ggfA|( 2 )g SAIEIfe HI**? g*f 1EI0IDIE: 



1 o op <j 



(2) 



Z3 

0 



^i^ioiiAi n, ujse §g&m; m cccf,),, c<ch,k c(cho- si(cnx>, co 

so.-, o s soiq. 

§^ 3 

gtra P35foi"E'OTrE~^ifSTioTaii a^'DsfbiEeggemiE mamm mm&hvmuk 
* oroiEHAi;>ii_A-iy seioidieb m^s^ s*2h HiWq *Poi"5aj"i» iejoid " 
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|--vO x o5-od- 




(I) 



£91 ^0U1 n. X, D, BS ?IW2f g&'ftlQ. 

QiaSKJIEEtOlE SExfl2f POhOlhi P§(OI = £lSEhO|E SEiJ§ g£jgtffitgA|?| a 



1 O OP 1 



0 

B B 

0 0 



(2> 



aw s 

flasks sh^s^hk fe^itrauMg^ #m gas §^ eeH9#ih mehs 




(1) 



a^i n . x , o, 8 a 1 a- qitt ?ma swm. 
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# ^ofl ««a aoigjih 3ch##w «sa wwasm. a* Mass em 



1 o o P <J ' 

0 



J) 

A 



(2) 
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